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(57)Abstract: 

PURPOSE: To reduce the man-hours of filter manufacturing 
and to ensure the reliability of a printer by certainly fixing a 
filter without positional shift and producing foreign matter. 
CONSTITUTION: Ink passages 8 constituted by allowing ink 
emitting nozzles 1 f ink pressure chambers 2, ink supply 
ports 3, a common ink chamber 4 and an ink supply passage 
7 to communicate with each other are constituted by 
laminating a plurality of passage plates 6 having grooves 
formed thereto. The ink supply passage 7 supplying ink from 
an ink tank not shown in a drawing communicates with the 
common ink chamber 4 through the passage plates 6 and a 
filter 1 2 having a large number of pores is provided to the 
communication part of the supply passage 7 with the 
passage plates 6 by the integral molding with the passage 
plates 6. 




LEGAL STATUS 

[Date of request for examination] 08.04.1 999 

[Date of sending the examiner's decision of 1 7.1 2.2002 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 

http://www 1 9.ipdl.ncipi.go jp/PA l/result/detaiymain/wAAAzpaqRnDA406255 1 01 P 1 .htm 1 2/1 4/2004 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet recording head characterized by a passage plate and really [ said ] fabricating said 
filter in the ink jet recording head to which it has the ink passage where the nozzle which carries out the 
regurgitation of the ink, an ink pressure room, an ink feed hopper, a common ink room, and a supply 
way are open for free passage, and change, and is formed of junction of two or more passage plates 
which constituted said ink passage fang furrow, and a filter intervenes all over said ink passage. 
[Claim 2] The ink jet recording head according to claim 1 characterized by said passage plate being a 
diaphragm. 

[Claim 3] The ink jet recording head according to claim 1 or 2 characterized by really fabricating said 
passage plate and said filter with electroforming. 

[Claim 4] The ink jet recording head according to claim 1 or 2 characterized by really fabricating said 
passage plate and said filter by the etching method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet recording head which minds a filter all over 

ink passage in detail about an ink jet recording apparatus. 

[0002] 

[Description of the Prior Art] The filter is made to intervene in order to prevent conventionally 
penetration of the air bubbles which exist in ink, and a foreign matter all over the passage of an ink jet 
recording head. As an installation location of this filter, the ink feed hopper (JP,2- 198851, A) etc. is 
known between the ink tank outlet in ink passage (JP,3-293 139,A), the supply way, and the ink 
community room (JP,3-207662,A). 

[0003] Drawing 8 is the sectional view showing the structure of the conventional ink jet recording head 
shown in JP,2- 198851, A. In drawing, a supply way, the common ink room 104, the ink feed hopper 103, 
the ink pressure room 102, and a nozzle 101 are open for free passage, and ink passage is constituted. 
[0004] According to the above-mentioned configuration, ink 1 1 passes along the supply way which is 
not illustrated from the ink tank which is not illustrated, passes the common ink room 104 and the ink 
feed hopper 103, and goes into the ink pressure room 102. A pressure occurs in the ink pressure room 
104 because the diaphragm 1 14 corresponding to the ink pressure room 102 deforms by the drive of 
piezoelectric-device 116 grade, and ink 1 1 carries out the regurgitation from a nozzle 101. In this Fig., 
the filter 1 12 is installed in the ink feed hopper 103 in the ink passage of these single strings. 
[0005] Drawing 9 is the sectional view showing the structure of the conventional ink jet recording head 
shown in JP,3-293 139,A. In drawing, although the configuration of ink passage does not change as 
fundamentally as drawing 8 , the filter 1 1 2 is installed between the supply way 1 07 and the common ink 
room 104. 

[0006] According to the above-mentioned structure, the air bubbles and foreign matter which existed or 
advanced in ink and into ink passage have penetration into the ink passage after it prevented by the filter 
112. 
[0007] 

[Problem(s) to be Solved by the Invention] Generally, in order that the dimension and configuration of a 
filter which intervene all over the ink passage of an ink jet recording head may carry out the trap of air 
bubbles and the foreign matter certainly, management to several micrometers order is required according 
to the trap capacity of the air bubbles made into the purpose, and a foreign matter. 
[0008] For this reason, with the member which constitutes ink passage since the ingredient which can 
secure a precision prescribe is limited from the relation of shaping precision and process tolerance, the 
conventional filter has many configurations of another member, is put, performs adhesion and heat 
welding, and it is fixed in many cases. Under the present circumstances, if fixed position doubling of a 
filter 1 12 is out of order, like drawing 10 , a filter 112 may shift from the location which should exist 
essentially, and may close some filters 112. Moreover, by immobilization by heat welding, adhesives 
may disturb in the filter 112 section even to the filter 1 12 section, and some filters 1 12 may be closed 
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with a flash and immobilization according [ the passage plate 106 which is the configuration member of 
the ink passage fused like drawing 1 1 ] to adhesion in it. Consequently, the part of the hole 113 with 
which it was closed, and the puncturing area of a filter 112 decrease, ink passage resistance of that part 
filter 112 increases, and there is a problem that supply of ink gets worse. 

[0009] Moreover, adhesion and heat welding are easy to generate a foreign matter 3 1 from the inside of 

a filter 1 12 at the time of immobilization of a filter 112, and the fused passage plate 106 tends 

[ especially ] to serve as a foreign matter 31 in the case of heat welding. When these foreign matters 31 

are generated in the downstream of a filter 112, since a foreign matter 3 1 is shut up in ink passage, it 

becomes difficult to remove a foreign matter 3 1 . Consequently, a foreign matter 3 1 takes up ink passage 

and there are poor regurgitation of ink and a trouble of producing the worst dot omission. 

[0010] Furthermore, even if immobilization of a filter 1 12 can make fault there be nothing, while using 

it, immobilization of a filter 1 12 becomes weak in ink, and there is a trouble that it may separate. 

[001 1] Furthermore, a configuration tends to become complicated and the level difference section 120 

tends to produce the ink passage of the filter 112 neighborhood from the need of a filter 112 being fixed 

and securing **. An eddy occurs in this level difference section 120, ink foams, and it is easy to produce 

air bubbles 30. Consequently, it may have big effect on the stability of printing. 

[0012] In order to solve the above trouble, the fixed approach considered as it being cautious of 

alignment, foreign matter generating prevention, ink-proof capacity, etc., and there being no fault in 

these was required for immobilization of a filter. 

[0013] On the other hand, in the color ink jet recording head which carries out the regurgitation of two 
or more ink, the ink passage corresponding to each ink must be prepared, and two or more filters 112 are 
needed. For this reason, the two or more times as many components as the case and fixed process of unit 
ink passage are needed, and there is a problem that cost and a manufacture man day will progress 
rapidly and increase. 

[0014] Then, the place which this invention solves such a conventional trouble and is made into the 
purpose reduces the man day of a filter production process, and is about a filter to offer a location gap 
and the ink jet recording head which is certainly fixed, without carrying out foreign matter generating, 
and can secure the dependability of a printer. 
[0015] 

[Means for Solving the Problem] The ink jet recording head of this invention has the ink passage where 
the nozzle which carries out the regurgitation of the ink, an ink pressure room, an ink feed hopper, a 
common ink room, and a supply way are open for free passage, and change, is formed of junction of two 
or more passage plates which constituted said ink passage fang furrow, and is characterized by a passage 
plate and really [ said ] fabricating said filter in the ink jet recording head to which a filter intervenes all 
over said ink passage. 

[0016] Moreover, it is characterized by said passage plate being a diaphragm. 

[0017] Moreover, it is characterized by really fabricating said passage plate and said filter with 

electroforming. 

[0018] Moreover, it is characterized by really fabricating said passage plate and said filter by the etching 

method. 

[0019] 

[Example] The example of this invention is explained based on drawing below. 
[0020] Drawing.. 1 (a) is structural drawing for explaining the structure of an ink jet recording head 
which shows the 1st example of this invention. Moreover, drawingj (b) is the A-A sectional view of 
drawing 1 (a). 

[0021] In drawing, the ink passage 8 the nozzle 1 which carries out the regurgitation of the ink, the ink 
pressure room 2, the ink feed hopper 3, the common ink room 4, and the supply way 7 come to be open 
for free passage of the passage, respectively consists of carrying out the laminating of two or more 
passage plates 6 in which the slot was formed. In addition, the supply way 7 which supplies ink from the 
ink tank which is not illustrated is open for free passage in the common ink room 4 through the passage 
plate 6, and the filter 12 which has two or more holes 13 which are the descriptions of this invention is 
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formed in the free passage section with the supply way 7 of this passage plate 6. Moreover, the pressure 
generating component 15 which makes the 2 ink pressure room about location of this passage plate 6 
generate a pressure in the ink pressure room 2 is joined. 

[0022] According to the above-mentioned configuration, ink passes along the supply way 7 from the ink 
tank which is not illustrated, passes a filter 12, the common ink room 4, and the ink feed hopper 3, and 
goes into the ink pressure room 2. Generating a pressure in the ink pressure room 2 because the pressure 
generating component 15 drives, ink carries out the regurgitation from a nozzle 1. 
[0023] What is necessary is for the pressure generating component 15 just to generate the pressure made 
sufficient in the ink pressure room 2 breathing out ink from a nozzle 1 . For example, the piezoelectric 
device which deforms by a charge being added and is made to transform the passage plate 6 in 
connection with this, the heater element which heat is given [ heater element ] to the ink of the ink 
pressure interior of a room, and generates the pressure by bubble generating are good. In this example, 
the piezoelectric device was used and the longitudinal oscillation which deforms in the vertical direction 
of drawing by adding a charge is used. 

[0024] In this example, the passage plate 6 is photo-curing Naruki fat material with a thickness of 10- 
100 micrometers, and since a filter 12 can be fabricated to coincidence in case a slot is fabricated by 
hardening by exposure, and shaping by development, the passage plate 6 and a filter 12 are united. 
[0025] Moreover it may be good as long as shaping of not only a photo-setting resin but the 
configuration of the ink passage 8 to demand and a filter 12 is possible for the quality of the material of 
the passage plate 6, and you may be glass, plastic resin, a ceramic, a metal plate, etc., even if each 
passage plate 6 is not this quality of the material, as long as it is mutually joinable, different material is 
sufficient as it. In this example, the passage plate 6 which has formed the nozzle 1 consists of metal 
plates, such as a steel plate and a stainless plate. 

[0026] Furthermore, although the supply way 7 is open for free passage in the common ink room 4, if a 
free passage part is possible even if it is open for free passage where in the ink passage 8, it will not be 
cared about. 

[0027] Drawing 2 is structural drawing of an ink jet recording head showing the 2nd example of this 
invention. 

[0028] In drawing, the ink passage 8 consists of carrying out the laminating of two or more passage 
plates 6 which formed the slot like d rawi ng 1 . In this Fig., the filter 12 is formed in the passage plate 6 
which forms the part which the heater element 1 7 is formed as a pressure generating component, and is 
equivalent to a feed hopper 3. 

[0029] With the configuration of drawing_l and drawing 2 , the filter 12 is really formed in some 
passage plates 6, therefore like the conventional example, another components do not become, but turn 
into the same components, and, as for a filter 12 and the passage plate 6, can reduce the number of 
components. 

[0030] Moreover, since immobilization of a filter 12 becomes unnecessary, the man day on manufacture 
is reducible. Moreover, the blinding in the ink passage 8 can be stopped, without generating foreign 
matter 3 1 grade like before at the time of the immobilization in adhesion, heat welding, etc. Moreover, 
the hole 13 of a filter 12 is not prevented by the flash of melt or adhesives, it becomes highly precise 
because management of the alignment of the filter 1 2 which needed to be conventionally noticed about 
the pan which supply of ink is stabilized and can be secured is united, and manufacture becomes easy. 
[003 1 ] Furthermore, since the level difference section 20 which the configuration of the ink passage 8 of 
the filter 12 neighborhood becomes easy, and is produced for immobilization of a filter 12 like before is 
made few, the flow of smooth ink can be secured and generating of the air bubbles 30 by eddy 
generating can be suppressed as much as possible. Therefore, the regurgitation of stable ink is obtained 
and printing dependability improves. 

[0032] Drawing 3 is structural drawing of an ink jet recording head showing the 3rd example of this 
invention. 

[0033] This Fig. plurality-izes ink passage 8 in the example of drawing_l . 

[0034] In drawing, two or more ink passage 8 the nozzle 1 which carries out the regurgitation of the ink, 
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the ink pressure room 2, the ink feed hopper 3, the common ink room 4, and the supply way 7 come to 
be open for free passage of passage, respectively consists of carrying out the laminating of two or more 
passage plates 6 in which the slot was formed. In addition, the supply way 7 which supplies ink to the 
ink passage 8 from the ink tank which is not illustrated is open for free passage through the passage 
plate 6, and the filter 12 equivalent to the ink number of passes which has two or more holes 13 which 
are the descriptions of this invention is formed in the free passage section with the supply way 7 of this 
passage plate 6. 

[0035] According to the above-mentioned configuration, since two or more filters 12 are packed on one 
passage plate 6 and it is prepared by one, the reduction effectiveness of the components mark of a filter 
12 has the ink passage 8 larger than the case where it is one, and can also reduce the man day on 
manufacture sharply. 

[0036] Drawing 4 is structural drawing of an ink jet recording head showing the 4th example of this 
invention. 

[0037] Although the configuration of drawing 1 and the ink passage 8 does not change this Fig., the 
piezoelectric device 16 which is a driver element is joined by the location corresponding to each ink 
pressure room 2 of the passage plate 6 in which the filter 12 is formed. 

[0038] The passage plate 6 to which the piezoelectric device 16 is joined deforms by the drive of a 
piezoelectric device 16, makes each ink pressure room 2 generate a pressure, and makes ink breathe out 
from a nozzle 1 in drawing. According to the above-mentioned configuration, the passage plate 6 to 
which the piezoelectric device 16 is joined plays the role of the diaphragm 14 as used in the field of the 
ink jet recording head of an ONDE mantle method. 

[0039] The diaphragm 14 in this example is a metal plate fabricated by electroforming, and a filter 12 is 
also really fabricated by electroforming on a diaphragm 14. 

[0040] Drawing 5 is the sectional view of the filter section in the 4th example of this invention. 
[0041] With the configuration in which a filter 12 exists on this diaphragm 14, propagation and a filter 

12 also vibrate [ vibration of a diaphragm 14 ] in the filter 12 section by driving a piezoelectric device 
16. 

[0042] a trap is carried out to the 12th page of the whole filter like drawing 5 (b) at homogeneity, 
without the air bubbles 30 and foreign matter 3 1 by which the trap was boiled and carried out with the 
filter 12 as a result inclining like drawing 5 (a) in a specific part. For this reason, the flow stabilized 
without it seeming that the hole 13 of a specific part was closed and the flow of ink was confused is 
securable. 

[0043] In addition, since vibration of a diaphragm 14 changes at random during a drive, it is rare only 
for a fixed frequency not to get across to a filter 12, and for a foreign matter 31 to focus on a specific 
part. 

[0044] The etching method is effective, if the passage plate 6 is a metal etc. in the example raised above 
at one shaping of the passage plate 6 and a filter 12 and it is electroforming or the etching method, and 
glass. It is both effective, when it is the order the shaping precision of whose is several microns and 
comparable dimensional accuracy is required for law. 

[0045] As mentioned above, the dimension and configuration of the thickness of a filter 12, area, and a 
hole 1 3 must be managed to several micrometers order according to the trap capacity of the air bubbles 
30 made into the purpose, and a foreign matter 3 1 , but if it is both a method, the configuration of a hole 

13 can form freely by this thing [ changing a mask pattern and a resist pattern ]. An example is shown 
below. 

[0046] Drawing 6 is drawing showing the configuration of the filter in this invention. 

[0047] When drawing 6 (a) makes a hole 13 circular, drawing 6 (b) is the case where a hole 13 is made 

into the shape of a slit, and is arranged to the radial, respectively. 

[0048] The foreign matter 31 which should be carried out a trap is [ drawing 6 (a) ] effective when 
fibrous, the shape of film, a thin film integrated circuit, and. Although drawing 6 (b) wants to carry out 
the trap of very small air bubbles 30 and foreign matter 3 1 , when opening area of a filter 12 cannot be 
enlarged from the relation of passage resistance, it is effective. 
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[0049] this invention person fabricated the filter 12 with electroforming in the configuration of drawing 
6 (a) and drawing 6 (b), and experimented in the trap capacity of air bubbles 30 and a foreign matter 3 1 . 
When short width x length width of the hole 1 3 of the shape of 5-20 micrometers and a slit was set [ the 
thickness of a filter 12 ] to x(10-20)100micrometer for the path of 1 micrometer - 20 micrometers and a 
hole 13, the trap of the foreign matter was certainly carried out with the filter, and the regurgitation by 
which the diameter of a nozzle was stabilized, without the foreign matter in a nozzle carrying out 
blinding to 20-70 micrometers even if small was obtained. 

[0050] Moreover, it is not necessary to limit the configuration and dimension of a hole 13 to the same 
class, and they may combine two or more classes. Moreover, it is not necessary to also limit 
arrangement of a hole 13 to a radial. Moreover, the shape of a filter appearance is good as for a 
rectangle, an ellipse form, a triangle, etc. in accordance with the configuration of not only a round shape 
but the ink passage 8. 

[0051] When the passage plate 6 is a diaphragm 14, the thickness the board thickness of whose is 
several micrometers may be required. In this case, especially since the thickness of the filter 12 section 
naturally also tends to become thin and the hole 13 is opening the filter 12 section, it is easy to be torn. 
In such a case, as shown in drawing 5 (c), a bridge 40 is formed in 12th page of some filters, and the 
improvement in on the strength of a filter can be aimed at by reinforcing the filter 12 section. The 
configuration of a bridge 40, a dimension, arrangement, etc. can respond according to the trap capacity 
of the reinforcement of the filter 12 to demand, air bubbles, and a foreign matter. 
[0052] In the example described above, although one filter was prepared to the ink passage 8 of this 
******, two or more filters may be prepared in juxtaposition not only like it but like drawing. 7 . 
Moreover, two or more filters may be prepared all over one ink passage at a serial. 
[0053] 

[Effect of the Invention] Since the ink jet recording head of this invention is formed from junction of 
two or more passage plates which constituted that ink passage fang furrow and the filter a passage plate 
and really fabricated at the time of slot formation is prepared in this passage plate, another components 
do not become, but a filter and a passage plate serve as the same components, they can reduce the 
number of components, and a manufacture man day, and it becomes easy to location manage [ of a 
filter ] them. 

[0054] Moreover, immobilization of a filter becomes unnecessary and faults, such as foreign matter 
generating at the time of immobilization like before and filter breakage, can be suppressed. 
[0055] Furthermore, the ink passage configuration near a filter can become easy, the flow of smooth ink 
can be secured, and generating of the air bubbles by eddy generating can be suppressed as much as 
possible. Consequently, supply of ink is stabilized, it can secure and the dependability about the blinding 
and the ink regurgitation of ink passage improves. 

[0056] Furthermore, since two or more filters collect on one passage plate and are prepared by one in the 

case of plurality-izing of ink passage, a manufacture man day can reduce sharply. 

[0057] Moreover, the dimension and configuration of the thickness of a filter, area, and a hole can form 

a passage plate and a filter freely to several micrometers order by forming by electroforming and the 

etching method according to the trap capacity of the air bubbles made into the purpose, and a foreign 

matter. 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 11] 
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[Drawing 10] 
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-1 1 2<oH^dSii< ftt), {i-rns^rtett^fcstvN 

[0 0 11] Z7-f/l^-l 1 2Hi&CO^^^m 

1 2<DB£L££rtei*-r5!&gtea> 
J»Ras«(fKft0JK, ©^«51 2 0*5^CSV% 0 
:©S@|!1 2 0 ^^^*&ft*>, ^3 

[0012] &L±<Dmm&.zm&:-rz>t£i£>i^ y^/u? 

-©B^JJitt, ^g-g-^-fr, A4MB^KFJh. 

^jEfe^St?*>cfco 
[0013] «»©^ V:? S-Rfcffl-rS* f > 
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( 3 ) 

3 

m&zmrttettntsttb-r. y 4*9-1 1 2tmmz~ 
mmvxmmvxi,*? £\,^mm&foz> 0 

[0 0 14] ZZX. &&W\m*(DZ.<DS: 5ftHa®/& 

$fef*T?# 5f y MEflk^y KSrSffc-TS - it- 10 

[0 0 15] 

-o-^^p, AiBw^su ^vh-bmrn l-o£ 

V^iiftl&'t'tC^i-Sxr^^^^;, MESAS' KfcfcV 

i kZ&Wik-rZo 20 
[0 0 16] fflrlBttttti^^tt-efcSC&frtt 

[0 0 17] lWiE^i®«£lifJlE7-f/i^-£mi* 

[0 0 18] WIB«EIS«tMiE7^/w^-4:^5, 
[0 0 19] 

[oo2o] hi (a) \ttftw<7>mi<DmMm&^ 30 

HI-T?$>So 11 (b) fi. mi (a) »A-A»f 

[00 2 1] S(Ji*5V^T, SrGtm-t-S / X/l/ 1 , 

-Y^^JEE^/^2, /f^«P3, *a-0-^^4, « 
if&i^as^i^tagjILTftS'f 8 

^ Lfc«^cDjftiss« 6 zmm-r z> r t tt^jtis. ft 
7 tm&&L 6 vx#m<< >?m4 tc»ii lt 
<&'&X'ibz>mm<oiLi z*^-tz>y*<jv9-i 2i>mn 

[0022] ±m<om^xtnt. -o-^taia^L-cv* 

^^2t^A5. J9E;*J»&3HF-1 5^|j,$HSr t-C-f 
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4 

[0 0 2 3] £EAX£ai?l 5»S, ^^5^21^1: 

[ o o 2 4 ] ^mmmx-tt. mmm6i*m£ 1 o~i o 

/*»«rffj*.*fc»» «EK«6 i7-f^-l 2tt-ffc£ 
ft5„ 

[0 0 2 5] $ftS&«6<D*t«fi> ftflHM£«MBIcR& 

IB. &J*K«-e*>o-ct>J:i\ «me 

BS«6tt^ST?^<-cfcs:v'(c:^-5jlB-efetb«. S 

[0 0 2 6] ^fjjc, «i^g&7(**il-f V^^4tc5gii 

t RrtB-efc^«d^* *>ft v\ 

[00 2 7] IH 2 tt*^W<D^5 2 ©mS-RIS-^i-^ 
[0 0 2 8] ElC*5V-C>f ^^«IEI»8 1*01 fcl^«JcSt 

«EiSS«6fC7'^yv^-l 2Sr^ttTfc.5 <> 

[0 0 2 9] gll*5«tTJ«0 2©fl!fie-ett7^/U^— 1 2 
fit, «£J»«6©— #mtiL£tlX»9y 

[0 0 3 0] 7-f^-l 2©HW5i45 

5 r t ft < -f >-^«tg& 8 * (0 gfS4 9 r. t &X 

^-1 2<OdFLl 3SrBS<*rti5Sft<'f >?0im#2i1& 

*s«SiftSo 

[0 0 3 1] ££>IC, 7^/^- 1 2#S©>f V^gftES 
8co^«*sffi^i:ft>9, tt*Oi3*7-f^-12© 
@«©fc»JJ:4C5^SS2 0W<tt54 

3 0<Of|^S:«^»^.Srt>iS-e#5 o ioT, ftjeu 
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5 

[0032] i3 te&®w<Dm 3 (ommm^i-^ 
[oo3 3] *m\zmi<ommm-ee>'(i'?m&8&m 

[0 0 3 4] EHC*5^-t\ -r v^Sretw-rs/Xyn, 

^^^^^2, >r vj?w*&o 3, *a-r^^^4, ift 

^^?>-f ^^^#t*&-t--5W*&BS7*s«tf&«6^L-Cjl 10 
iiLT43(). r©S!tgS«6 0«i^BS7 £ ©jgiilglSKra* 

[0 0 3 5] ±|H<D«^(CJ;tv«. 7^/1^—1 
2 « 1 ftcDffiiSSK 6 i feT— £>*t5fc 

[oo36] in 4 \tt&we>m 4 <r>mmm&m-r<< ^? 

i?*.y MSfik^j/ KOfl|jtEl-efc5o 20 

[0 0 3 7] *EI401 t-l" ^ 8 
ftV>as, 2a*f8ttP>;ft,TV^«tfg*£6£>£- 
^JE73^ 2 ^*fj^i-.5fir«^P»)^T-CfcSJI«^ 
-?1 6*HfrfrS;h.-CV*.5. 

[0 0 3 8] EUC^T, JES^T-1 6tfSg?-£-£;h/r^ 
5jJfEBS«6«JE«|g^-l 6©W»fcJ:!>a»gU ^ 
* ffi;^ 2 / X/H SrSt 

ib»^ y k-cv ^i; 5<oas i 4 <o^#j^mfc-r. 30 
[00 3 9] &mffimx*<Dmmte 1 4 f*s^&{c x *> & 

^£*Lfc&JSS«-C£>*K 7^;^-12tS«itS14± 
[00 4 0] El 5 te&ftW<Dm 4 (0^^jT?(OP' w 

— n<owrmmxh^>c 

[004 1] r<OMtiJ«l 4±i-7>f/U^— 1 2##& 
SflS/fc-ett, ^ 1 6 SrJP*)-r€> ^ t -CiKIMK 1 

4<DmWii)^^/V^~- 1 2^1^*?!?, 7^/^-12 

[00 4 2] r.©j)££:7-f/W— 1 2t?(C h^-^y^tt 40 
fe«?S3 0, H«&3 1#EI5 (a) ©*fc«l*Jfe«0?-etf 
«5rt^<gl5 (b) ©J:3fc7-f/W— 1 2ffi^{*: 
tCiS-fc byy7°ZfoZ> a Z.<Otc#>. #SO@0f(O?Ll 

[oo4 3j ft**, &gb&i 4<Dmmt-xmm t P^y>'^ 

[0044] fit-kte-htf fc0£&§MU:*i^-C«E&IS6 i: 7 50 
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[0 0 4 5] lttfi£L;fc<fc 7 4A>9<- 1 2<oj*£ > 
SSL 5L1 3<D^t&*5J:t/^ttSe<)i:-r5«?a3 0*5 
<fctm<&3 10b7S'^l6^{cjSC-C^:wmco^-— ^~ 

5L1 3co^^*W^^^^— isitfi-S^ h^* — 

[0 0 4 6] me^^w^tts^^/v^— <om^ 
^w-En?*>5 0 

[0 0 4 7] El 6 (a) tt?Ll 3SrR^(CLfc»^-, El 
6 (b) »*?L1 3Sr^.y ?/ b^JcLfc^-efot), ^rtv 

[004 8] B6 (a) it by ;x:/-f ^#^3 1 UK 

eh*, is*^ «6»«o#-g-jcjam*5fc5o m6 (b) 

te#f£(£/Js S V 3 0 *5 «k Xfm®> 3 1*h7?'/Lfe 

(a) , ei 6 (b) ommznmmT'f&mu ^3 
0, mv>>3 \<r> byy-ym^j^m^tco y^/^^—i 

2 <om& & 1 m m~ 2 0nm, ?L 1 3 »@Sr 5 ~ 2 0 /i 
XV y bVXOlll 3 0®ft:xftrtiSr (10~2 0) 

xioo(imicLfci^> 74i\>9— x-Tm%\^mm^ b 

?5»^U /'X/W@*S2 0~7 0 ( imi:/>$<TfcyX 

[0 0 5 0] *fc. m 3<nMvtjs£v^tmtem-mm 

[005 1] ffi&m 6 *5^S!J« 1 4 <D»£-|lJEr©«J?as 

-l/Up—l 2&(Dm£hmi£»<t£*) J i?T<, ate. 7 
-r/v^— 1 2SBi*?Ll 3#pBv^iN5fcft#{£fi8tfi'B 
v^„ r<o«|/£»^«, El 5 (c) (c^rtSllo, -y^/up 
— 1 2ffi»- 6i5lC«|gi54 OSrg^ft, 1 2gCSr 

ffl^-r^i kx-y-(*?-<z>m8[fa±i>mz.z>o ffi054 
oco^, ee«^«s^rs^'f/i'^-i 2©3& 

[0 0 5 2] KlilC^fcl^ife^J^^V^T, l^— &(0<D 
*ls?m®8[z.ttl,l'0<Dy'</l'?~-ZW>tttc&. Ztl 
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[0 0 5 3] 

Lfc7-f a^:t:J-<b*VT:v'..5©-c\ 

»«tt»ja5iai:H:«:e>"fra-ajiai*»), as a*. 

[0 0 5 4] OgSWgiftD, & 

[0 0 5 5] ffrjfi©^ 

[0 0 5 6] >f >:?2ffE&©1g$:<t;©8L «&© 

[00 5 7] ao»«a8j:a t 7-f^— srmtwsfe, 

© h y tt^p m©;*-— ^— -eg Slc^fig 

-eta,, 

[BliB<Z>ffi¥fe«91] 

[0 i ] *&w<Dm i ©^ifg^jsr^-r^ >>? v~ y me 

[0 2 ] &&W<Dm 2 <D§HJ60!l«r*-r-f ^i?xyhE 
[0 3] *»W©*3©*lfc«Sri5«i->f -y9^^y ME 
[04] *5§H©fB4©*JS«Sr*^'W>^i?*s' MS 

[ei 5] ^m<of^A<Dnmm^<o-7^/v9—u^m 



[06] 49inicjsit67^^— onw^^f-EB-eft 

[07] *&W\ZLl£tyz>74A>9— ©BBS**i-0T?fc 

a. 

[0 8] a*©-r>^i?*y haaft^y K©«ig^-r 
»f®0-efca„ 

[0 9 ] ^*©-T 5? a s/ MSft^y K©*jg3r*-r 
BFrB0-T?fc5 o 

[010] ^O-f^iJiy hBSk^y Y<07 4A'9 
— gff©»r®0-e;fc5. 

[01 1] «©^y^i>iy MBfik^y K©7-f/W 
-gC©»rS0-efcao 
[^©ftW] 

1 yx* 

2 -fv^H^^ 

3 ^>-^Mp 
4 

5 ft 

6 ffi&tii 
7 

8 -Y i^^SK^S 

10 <t i?*. y h^-y 

11 4^/9 
1 2 — 

13 a 

1 4 

i 5 mim&M* 

1 6 JESISi^- 

1 7 SSfJiH^ 

2 0 Ift^SC 

3 o 

3 1 

4 0 1«g|3 



[0 2] 



[03] 



IX 1 



3~3^# 3=3^ * 



323 IT, 
3=3^1 _-i 



3^3^; 

3^3^t 
3*33:1. 



3~3^ 

3; 
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( 6 ) #PB¥6- 2 5 5 1 0 1 
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[Ell 0] 
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